Only the temperature and density modifications were originally intended in the early ionospheric heating experiments, but a much greater variety of physical phenomena have been observed, among which one of the most interesting is the parametric instability, which has been extensively studied [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] .
During an ionospheric heating experiment, the enhanced plasma line and ion line observed by Incoherent Scattering radar (ISR) provide the signatures of parametric decay instability (PDI) and oscillation two stream instability (OTSI), where plasma line and ion line are the ISR spectrum scattered from the high frequency electrostatic
Langmuir wave and the low frequency ion acoustic wave, respectively, by which such plasma parameters as electron density, electron temperature, ion temperature and ion drift velocity can be obtained. Based on those observations, the structure of the ISR spectrum [8, 11, 12, [19] [20] [21] [22] [23] [24] [25] , the threshold to excite PDI and OTSI [10，26-28] , the characteristic time of PDI and OTSI [12, 20, 21, 25, 29, 30] and the altitude characteristic of the enhanced plasma line and ion line [11, 12, [31] [32] [33] [34] have been investigated. Previously, considering the ionosphere as a doubly refracting medium with the presence of the magnetic field, PDI and OTSI was expected to be excited only by O mode pump [21, 29] . However, Blagoveshchenskaya et al [35] found that the X mode pump could also excite the enhanced down-shifted and up-shifted ion lines and down-shifted plasma line.
Usually, the pump enhanced Langmuir and ion acoustic waves are induced by PDI and OTSI in an altitude range extending from the reflection altitude of the pump downward to altitudes where resonant Langmuir waves having large wave numbers are heavily Landau damped [11] . The width of excitation range is , where is the scale height of ionosphere [11] . The enhanced Langmuir and ion acoustic waves travel downward and should be observed by radar at an altitude where the Bragg condition of radar can be satisfied [11, 12, 36] . Djuth et al [31] presented some observations at the European Incoherent Scatter Scientific Association (EISCAT) that the observed plasma turbulence excited by the pump at 6.77 MHz plunged downward in altitude over timescales of tens of seconds after the pump on, and claimed that this phenomenon was most likely caused by the change in the electron density profile brought about by the ionospheric heating. The EISCAT ultra high frequency (UHF) radar observed a persistent enhancement in ion line induced by an O mode pump at frequency 5.423 MHz, which started at ~ 230 km and descended to ~ 220 km within ~ 60 s in the heating period [32] . Ashrafi et al [32] claimed that the clear descent in the altitude of the enhanced ion line represented the change in the profile of electron density.
Experiment and data
The ionospheric heating experiment reported here was carried out at 12:30UT The local geomagnetic condition was relatively inactive during the experiment. Figure 1 shows the total magnetic strength on the ground and at an altitude of 200 km.
The total magnetic strength on the ground, which was recorded at Tromsø Two prominent features of the enhanced ion line shared in the HB and GB are the significant "spike" in the center of the ion line spectra, which is the manifestation of the oscillating two stream instability (OTSI) or the purely growing instability, and the significant "shoulder" lying at frequency ~ 9.45 kHz, which is the confirmation of the parametric decay instability (PDI) [11, 12] . HB and LB respectively [41, 42] . In general, the upper hybrid resonance altitude of the pump is about 2 -10 km lower than the reflection altitude of the pump, which is dependent on the altitude profile of ionospheric electron density [43] . 
Discussion
To avoid excessive Landau damping, the enhanced Langmuir and ion acoustic waves are excited by PDI and OTSI in the altitude interval of [11] 
where is the ion mass, the acceleration due to gravity, In addition, ,
. Obviously, considering the altitude ambiguity in the measurement of UHF radar, the distributing trend of the observing altitude shown in the 3rd panel of figure 5 is in agreement with that shown in figure 2 . In addition, it is necessary to point out that formulas (1) and (2) 
km
rather than the typical or real ionospheric electron density profile [11] . panel of figure 6 . One can see that the higher tends to increase in the first, second and fourth heating cycles, implying that the first and second terms in the right side of formula (3) play the dominant role in . This is because the higher electron temperature can make electron overcome more effectively the gravity as well as the collisions and further escape from the heated region, slightly reshaping the local altitude profile of the ionosphere. In the third heating cycle, however, in the GB is somewhat larger than that in the HB. This may be due to the temperature gradient in the GB as shown in figure 3 and the 1st panel of figure 6 . It is shown that the third term in the right side of formula (3) may play an important role in in the third heating cycle. 
Conclusions
This paper focuses on the observing altitude of the enhanced ion line during an ionospheric heating experiment with a pump frequency near the fifth electron gyroharmonic on 11 Mar. 2014 at EISCAT Tromsø site in northern Norway.
Those UHF observations show that the observing altitude of the enhanced ion line varies as a function of pump frequency. When the pump frequency lies above the fifth electron gyroharmonic, the electron temperature near upper hybrid resonance altitude of the pump is ~ 400 K higher than that at the pump frequency very close to the fifth gyroharmonic, and the altitude of the enhanced ion line is ~ 3 km -~ 6 km lower than that at the pump frequency very close to the fifth gyroharmonic.
The analysis shows that when the pump frequency lies above the fifth electron gyroharmonic, the descent of altitude of the enhanced ion line is principally brought about by the modification of the electron temperature near upper hybrid resonance altitude, whereas the modification of the electron density profile by the ionospheric heating also contributes to the descent of altitude of the enhanced ion line, but it is not dominant. 
